Structural and functional conservation of synaptotagmin (p65) in Drosophila and humans.
Synaptotagmin (p65) is an abundant synaptic vesicle protein that contains two copies of a sequence that is homologous to the regulatory region of protein kinase C. Full length cDNAs encoding human and Drosophila synaptotagmins were characterized to study its structural and functional conservation in evolution. The deduced amino acid sequences for human and rat synaptotagmins show 97% identity, whereas Drosophila and rat synaptotagmins are only 57% identical but exhibit a selective conservation of the two internal repeats that are homologous to the regulatory region of protein kinase C (78% invariant residues in all three species). The two internal repeats of synaptotagmin are only slightly more homologous to each other than to protein kinase C, and the differences between the repeats are conserved in evolution, suggesting that they might not be functionally equivalent. The cytoplasmic domains of human and Drosophila synaptotagmins produced as recombinant proteins in Escherichia coli specifically bound phosphatidylserine similar to rat synaptotagmin. They also hemagglutinated trypsinized erythrocytes at nanomolar concentrations. Hemagglutination was inhibited both by negatively charged phospholipids and by a recombinant fragment from rat synaptotagmin that contained only a single copy of the two internal repeats. Together these results demonstrate that synaptotagmin is highly conserved in evolution compatible with a function in the trafficking of synaptic vesicles at the active zone. The similarity of the phospholipid binding properties of the cytoplasmic domains of rat, human, and Drosophila synaptotagmins and the selective conservation of the sequences that are homologous to protein kinase C suggest that these are instrumental in phospholipid binding. The human gene for synaptotagmin was mapped by Southern blot analysis of DNA from somatic cell hybrids to chromosome 12 region cen-q21, and the Drosophila gene by in situ hybridization to 23B.